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Abstract:This paper discusses the key issues about t rain operation simulation on electrified railw ays.A simulat ion
sy stem has been developed fo r computational simulation and scheme evaluation.As an emphasis , the paper introduces
the system structure , flow chart and traction power supply model.The calculating of traction power supply is a CPU-
intensive wo rk.The Intel archi tecture processors(Pentium Ⅲ , Pentium Ⅳ)introduces S treaming SIMD Ex tensions
(SSE), that is an ef ficient execution model to accelerate the applications.The paper discusses the methods to acceler-
ate the calculation of traction pow er supply .Main procedures have been redesigned by exploiting SIMD parallelism in
the PC plat form.Finally , the experimental results demonst rate that SSE can speed up the calculation of traction pow-
er supply .Compared w ith convention algori thm implementation , the parallel alg orithm enhances performance about
tw o times.




???? ,??????? 、?? 、????????





??????? ,??????? 、????? 、











???? Intel?????? SSE[ 4]?? ,???
? 25?? 4?　　　　　　　　　　　　　　　?　　?　　?　　? Vol.25　No.4
2 0 0 3 ? 8 ? JOURNAL OF THE CHINA RAILWAY SOCIETY August 2003




























?? ,????????? 、?? 、????????
??? ,?????????[ 6] 。????????
??? 、?? 、??????。??????????













?? BT ?????[ 8] 。??????? ,????
??????? ,???????????? 。? 3
??????????。
????????????????
YV = I (1)
?? , I ???????? ,????;V?????




PC???? Intel ???(Pentium Ⅲ 、Pentium
Ⅳ)??? SSE?? ,??????????? SIMD
?? 、??????? ,?????? 8? 128??
?? , ?? PSF (Packed Single-precision Floating-
point)??[ 5] 。PSF ????? SSE???????
????????? ,?????????????
20 　　　　　　　　　　　　　　　　?　　?　　?　　?　　　　　　　　　　　　　　　? 25?
?。SSE??? SIMD????????? 4 ,?? ? op?? ? 、? 、? 、? 、?? 、???。
　　?? SSE ?????????????? ,?
? ,?? SSE ????????????????。





?? , A ????????;b?????;x ???
??????? 。
?????(2)?????? LU ??[ 9] ,? n
???A ???? LU ?????????? L ?





　　??? L ? U????? ,??????(4)?
??????? x′,??????????(5)??
??? x 。LU??? , n ??? A ???? a ij??
????







SSE?????? PSF ???? ,?? ,???
???????? PSF ???? 。???????
?????????? ,???? SSE ??????
????? 。????? ,?????? PSF ???
? ,??? 16 ???????[ 4] 。? LU ????
? ,?? A ???? ,???? aij????????
?? ,? akj??????????。???????
? ,?????????????? PSF ???? ,
???????????????? ,??????
??? 。a ik??????? ,????? ,????
















a i , j
a i , j+1
a i , j+2
a i , j+3
(7)
　　????




_mm_load_ps1(C , aik);/ ＊? aik???????
?C ?＊/
For(j=k+1;j<n;j+=4){/＊???＊/
_mm_load_ps(A1 , akj);/ ＊? akj? ak , j+3????
???? A1?＊/
_mm_load_ps(A2 , aij);/ ＊? aij? ai , j+3????
???? A2?＊/
A2=A2-(A1×C);/ ＊????＊/
_mm_store_ps(aij ,A2);}}}/ ＊? A2??? aij?





x′j ×L ij (8)
　　SSE ????????? x′j ×L ij? 。????
? , x′j ? Lij??????????? 2????PSF
??????????? 。??????? ,?(5)
????
xj = 1U ij [ x′j -∑
m
n=j+1
x n ×U jn] (9)
　　???????? ,? x n×Ujn????? ,??
??? , xn ?U jn???????????? 2??
?? PSF ???????????。
3　????
????? ,???? Intel9 SSE C/ C++??
?? ,???????? 、????[ 10]??????
?????。?????????? SSE ????
?? ,? C/C++??????? SSE ?? 。??
SSE???????????????? SIMD ?
? ,?????? ,????????? 4.0。???
??????? ,???????????? SIMD
????? ,?????? ,????? 、?????
???? 。?? ,???????? ,?? Intel9??
?????? ,???????? 、????[ 10] 、??
??????? 。????????? ,?????
????? LU ?????????? ,? 1???
SSE? LU????????(?????????
??? 733 MHz? Pentium Ⅲ?????)。
? 1　LU ?????????
????
50 100 150 200 250 300
? SSE??/m s 0.66 5.15 17.50 52.94 175.90 292.48
SSE??/m s 0.22 1.59 5.23 20.16 83.90 143.74
??? 3.00 3.24 3.35 2.63 2.10 2.04
?? 1?????:????? 200??? ,??
?????? ,????????? 3.35 ,????
? 4.0???。??????? 200? ,?????
?? ,?????? 2.0?? ,???? SSE ???




5??? ,?????? 10??? ,?????? 15









????? 3.45 2.25 1.53 102
????? 7.15 2.78 2.57 132
????? 13.07 6.70 1.95 162
????? 27.28 10.75 2.54 192
4　??
???? Intel9?????? SSE?? ,? PC?
????????????? ,??????? ,??
?????????????????????。?
????????? ,? 2002? 4???????? ,
???????????? 、???? 、? 、? 、???
???????????? ,?????????? 。
????:
[ 1] ??.??????????????[ J] .???? ,
1995 , 17(??):20—26.
[ 2] ?? ,???.?????????????????[ J] .
???? , 1997 , 9(3):61—68.
[ 3] ??? ,??? , ?.???????????[ J] .???
??? , 1995 , 16(1):14—26.
[ 4] Intel Corpo ration.Intel C/C++Compiler Class Libraries fo r
SIMD Operation User' s Guide [ EB/OL] .http:// developer.
intel.com/ design/ pentium4/ manuals.
[ 5] ??? ,??? , ?.??????????????[ J] .
???? , 2000 , 22(1):1—6.
[ 6] ??.??????[ M] .???.??:??????
? , 2002.4—56.
[ 7] Mellit B , Goddman C J.Simulator for studying operational
and pow r-supply conditions in rapid-transit railways[ J] .IEE
Proc., 1978 , 125(4):298—303.
[ 8] ?????????????????.??????
[ M] .??:??????? , 1988.9—10 .
[ 9] ????.????[ M] .???.??:??????? ,
2001.10—25 .
[ 10] Intel Co rporation.Intel9 Pentium 4 Processor Optimization
Reference Manual[ EB/ OL] .http://developer.intel.com/
design/pentium4/manuals.
(????　?　?)
22 　　　　　　　　　　　　　　　　?　　?　　?　　?　　　　　　　　　　　　　　　? 25?
